Sixty Holstein cows were assigned to two treatments at 21 d before calving and were group-fed a prepartum diet with or without yeast culture. After parturition, cows were individually fed one of five treatments for 140 d: 1) 21% forage neutral detergent fiber (NDF) without yeast culture, 2) 21% forage NDF with yeast culture, 3) 17% forage NDF without yeast culture, 4) 17% forage NDF with yeast culture, and 5) 25% forage NDF with yeast culture for 30 d and then switched to diet 4 for 110 d. Cows fed yeast culture prepartum were also fed yeast culture postpartum (60 g/d). A quadratic increase to 25, 21, and 17% forage NDF occurred during the first 30 d in milk (DIM) for dry matter intake, milk yield, and milk protein yield. No differences were observed for yeast culture or interaction of yeast culture and forage NDF for the first 30 DIM. Feeding 17 versus 21% forage NDF increased milk protein percentage and tended to increase dry matter intake as a percentage of body weight from 31 to 140 DIM. During this period, yeast culture tended to increase milk fat percentage and appeared to have positive effects on dry matter intake, milk yield, and milk fat yield when supplemented to diets with 21% forage NDF but not with 17% forage NDF. Feeding 17% forage NDF may be too low for the first 30 DIM but may improve animal performance after 30 DIM compared to 21% forage NDF. (Key words: forage neutral detergent fiber, yeast culture, early lactation) Abbreviation key: ECM = energy-corrected milk, FNDF = forage NDF, NFC = nonfiber carbohydrates, NFFS = nonforage fiber source, PEE = partial energy efficiency for milk, YC = yeast culture.
INTRODUCTION
The provision of forage fiber in the diet is an important factor for optimizing milk production and maintaining ruminal health. The NRC (1989) recommends a minimum of 28% NDF in the total dietary DM, of which at least 75% should be supplied by forage. This recommendation suffices for traditional forage and concentrate combinations but may not be appropriate when substantial amounts of nonforage fiber sources (NFFS) are fed. Sarwar et al. (1992) replaced forage NDF (FNDF) with NDF from soybean hulls and found that 18.6% FNDF was adequate for ruminal function and milk production when the total diet contained 31% NDF. Zhu et al. (1997) lowered FNDF to 17% for Holstein dairy cows when 31% total NDF was partially supplied with corn gluten feed, wheat middlings, or a blend of distillers dried grains and hominy. Other studies have reduced FNDF concentration to 16% in diets with 30 to 35% total NDF fed to Jersey (Harmison et al., 1997) and Holstein (Slater et al., 2000) cows.
Although several studies to investigate dietary NDF concentration have been conducted with early lactation cows, the start of the experiments has not been consistent across the trials, and most of the research has been conducted with cows past peak lactation. Therefore, information on FNDF concentration for cows between parturition and peak lactation is limited. Slater et al. (2000) reported that FNDF could be reduced from 16 to 9% in the diet for cows beyond 60 DIM; however, a low FNDF diet fed to cows at calving may lead to a greater incidence of metabolic disease (Grant, 1997) .
Yeast cultures (YC) have been fed to dairy cows with varied responses. Improvements in DMI and milk yield (Erasmus et al., 1992; Putnam et al., 1997; Robinson and Garrett, 1999; Wohlt et al., 1991) , NDF digestibility (Carro et al., 1992; Plata et al., 1994; Robinson, 1997; Wohlt et al., 1991) , and milk fat yield (Putnam et al., 1997) have been reported, but in other studies (Arambel and Kent, 1990; Swartz et al., 1994) , no beneficial responses were found. Wohlt et al. (1991) suggested that supplementing YC prior to parturition and extending through the period of peak lactation was necessary to evaluate the effect of YC on lactating cows. Robinson (1997) repeated this method in a shorter period and found that YC lessened the body condition loss during the 2 wk prepartum. The objective of this research was to determine the effects of altering the concentration of FNDF and supplementing diets with YC on the performance of dairy cows during early lactation.
MATERIALS AND METHODS

Experimental Procedures
Fifty dry cows and 10 heifers were assigned to two treatments at 21 d before calving. Thirty-six of the dry cows and heifers were fed a transition diet with 60 g of YC/d (Diamond V XP; Diamond V Mills, Cedar Rapids, IA), and 24 were fed a diet without YC. At parturition, cows were blocked based on parity, projected milk yield (previous lactation 305-d mature equivalent and genetic merit for dry cows and heifers, respectively), and calving date. Cows in each block received one of five treatments for 140 d: 1) 21% FNDF without YC, 2) 21% FNDF with YC, 3) 17% FNDF without YC, 4) 17% FNDF with YC, and 5) 25% FNDF with YC for 30 d then switched to diet 4 for an additional 110 d. Cows fed YC prepartum received the same amount of YC postpartum.
Cows and Diets
Dry cows and heifers were group fed, but after calving, the animals were moved into a tie-stall barn and fed individually. Any cows with serious diseases or those that did not receive sufficient time on prepartum treatments (less than 2 wk) were replaced with animals of similar parity and projected 305-d milk yield. The ingredient composition of diets is in Table 1 . The FNDF was provided by corn silage and alfalfa silage in a ratio of 60:40 (DM basis) after parturition. The amounts of corn and alfalfa silages fed were based on providing the expected FNDF concentration in the diets. Soybean hulls were supplied to maintain total dietary NDF and dilute NSC concentration of diets. Prepartum and postpartum diets were mixed once daily and fed as a TMR. The dry cows and heifers were fed once daily at 0730 h. Lactating cows were fed twice daily at 0630 and 1800 h. All cows were injected with bST (Posilac; Monsanto, St. Louis, MO) beginning at 70 DIM and continuing at 14-d intervals throughout the experiment.
Feed and Milk Sample Collection
Throughout the experiment, animals were fed at 110% of expected feed intake. The amounts of feed offered and refused were weighed daily. The corn and alfalfa silages were sampled weekly, and concentrates were sampled biweekly. Samples of these feeds were oven-dried at 60°C to determine DM, and additional samples were stored in a refrigerator for laboratory analyses. The diets were adjusted weekly based on the DM contents of forages and concentrates. Cows were milked twice daily at 0530 and 1600 h. Milk samples were taken weekly from four consecutive milkings and analyzed for milk fat and milk protein by infrared spectroscopy (DHI Cooperative, Inc., Powell, OH).
Laboratory Analyses
Forages, concentrates, and TMR samples were collected weekly and composited monthly. Samples were dried in a forced-air oven at 60°C and then ground through a 2-mm screen in a Wiley mill (Arthur H. Thomas Co., Philadelphia, PA). The ground samples were analyzed for DM, ash, and N according to methods of the AOAC (1990) . Neutral detergent fiber, ADF, and lignin for forages and TMR were determined sequentially according to Van Soest et al. (1991) . Samples for fiber analyses were first rinsed with 50 ml of hot ethanol to remove the fat from the residues, followed by soaking in 30 ml of 8 M urea solution and 0.2 ml of α-amylase (Sigma A-5426; Sigma Chemical Co., St Louis, MO) for a minimum of 4 h or overnight before the NDF solution was added. Samples of forages and TMR were analyzed for neutral detergent insoluble N and ADIN. The TMR samples were analyzed for minerals by inductively coupled plasma spectrometry at the Research Extension Analytical Laboratory (Wooster, OH). Total fatty acid concentration of feed samples was determined according to the procedure described by Sukhija and Palmquist (1988) . To determine NSC by the procedure described by Sarwar et al. (1992) , we further ground samples through a 1-mm screen. Glucose was used to obtain a standard curve for each run, and cornstarch was incubated with samples to minimize the batch effect and to correct standard curves. The NSC concentration was calculated based on the concentration of glucose produced during the incubation and the relationship of glucose concentration and amount of starch in the same batch of samples. The nonfiber carbohydrates (NFC) were calculated by difference using the following equation: NFC = 100 − NDF N-free − CP − ash − (fatty acids / 0.9).
Body Weight and Energy Measures
After calving, cows were weighed once weekly after the a.m. milking. Body condition scores were recorded at 21 d before parturition, at parturition, and at 28, 56, 84, 112, and 140 DIM using the 1 (thin) to 5 (fat) scale Provided by Diamond V Mills, Cedar Rapids, IA. (Edmonson et al., 1989) . The NE L concentration of the diets was estimated (Weiss, 1998) . Energy-corrected milk (ECM) was based on the equation developed by Tyrrell and Reid (1965) . The factors in the equation were modified to use 3.5% milk fat and 3.2% milk protein. Measures of energy utilization were calculated with coefficients from NRC (1989).
Statistical Analyses
The entire experiment was separated into the dry and lactation (0 to 140 DIM) periods. The lactation period was further divided into the first 30 DIM and a period from 31 to 140 DIM. For the dry period, no statistical analyses were conducted because animals were group fed. The MIXED model procedure of SAS (1997) with repeated measures for week of lactation was used. The blocks and cows were regarded as random factors in the mixed model. The first-order autoregressive (AR(1)) type was selected as the appropriate covariance structure for the repeated measures. The main effects of FNDF and YC and the interaction of FNDF and YC on DMI, BW, BW change, milk yield and composition, and energetic efficiency were evaluated using orthogonal contrasts. effects of YC and the interaction between YC and FNDF were examined with treatments 1 and 3 against treatments 2 and 4, and the linear and quadratic effects of FNDF were evaluated with treatments 2, 4, and 5. For the period from 31 to 140 DIM, the contrasts were made on treatments 1, 2, 3, and 4 to analyze effects of FNDF, YC, and the interaction of YC and FNDF and on treatments 2 and 5 to measure the effect of feeding 17 or 25% FNDF with YC during the first 30 DIM on subsequent animal performance and feed efficiency. There were no interactions of treatment × week of lactation during the first 30 DIM; some interactions were found after 30 DIM. The BCS was analyzed for the whole experimental period (0 to 140 DIM) with the prepartum BCS as a covariate, using the MIXED model procedure of SAS (1997). Significance was declared at P < 0.05, and a tendency toward significance was set as P < 0.10.
RESULTS AND DISCUSSION
As expected, the chemical compositions of diets with or without YC fed prepartum (Table 2) were similar. These two diets contained 38.7% NDF, 39.3% NFC, 25.0% FNDF, and 15.5% CP. The actual NDF concentration was two units higher and CP was one unit Calculated using the equation described by Weiss (1998). higher than expected. The chemical composition of diets fed postpartum is in Table 2 . The actual FNDF levels in the diets were similar to the expected levels for the five treatments. Diets with 17, 21, and 25% FNDF contained 35.1, 29.8, and 30.8% NDF and 37.6, 42.0, and 41.3% NFC, respectively. The NSC concentrations in the diets were 4 to 7 units lower than the NFC values. This is to be expected because NFC includes pectin and organic acids that are not included in the enzymatic analysis. Diets contained 18.7 to 19.3% CP, which was slightly higher than expected (18.6% of DM). The expected RDP for the diets was 60.4% of CP (based on tabular values). The NDF level in the diet with 25% FNDF was similar to the diet with 21% FNDF and was about 5 percentage units lower than those in the diets with 17% FNDF because 20.8% soybean hulls replaced corn and forages in the diets with 17% FNDF. The highest concentration of NSC in the diet was with 21% FNDF, primarily because of higher proportions of corn and soybean meal. The high concentration of soybean hulls in the diet with 17% FNDF resulted in the lowest NSC concentration. The ratio of FNDF:NSC was 0.55 for 17 and 21% FNDF diets and 0.72 for the diet with 25% FNDF. Mineral concentrations met or exceeded NRC (1989) recommendations. The calcium concentration was higher than expected, partially because of underestimated calcium concentration in alfalfa silage. The chemical compositions of corn and alfalfa silages are in Table 3 . The NDF concentrations were similar (43.4% of DM) between the forages, but NFC (27.2 vs. 42.5% of DM) and NSC (5.1 vs. 38.8% of DM) were lower, as expected, in alfalfa silage. The greater difference between NFC and NSC for alfalfa (22.1) than corn silage (3.7) was primarily due to higher concentrations of pectin and organic acids in alfalfa silage (Van Soest et al., 1991) . 
Feed Intake Before Calving
The average DMI (14.6 vs. 13.9 kg/d), FNDF intake (3.43 vs. 3.22 kg/d), and NE L intake (25.4 vs. 23.9 Mcal/ d) were numerically higher for cows fed the diet with YC than those not fed YC, respectively (data not in tables and not statistically analyzed). The effect of YC on prepartum DMI has been investigated in several studies. Most commonly, YC increased the viable count of bacteria in ruminal fluid, especially the cellulolytic bacteria (Wallace and Newbold, 1993) and lactate-utilizing bacteria (Nisbet and Martin, 1991) . Wallace (1994) proposed that YC increased the rate of cellulolysis and the flow of microbial protein, which resulted in increased DMI, but the effects of YC on ruminal fermentation and animal performance have been variable. Robinson (1997) did not find any improvement in DMI prepartum when YC was fed to cows from 14 d prepartum to calving. Similar results were reported by Robinson and Garrett (1999) and Soder and Holden (1999) , but the FNDF levels were between 38.2 to 55.5% of dietary DM, which were higher than that in our trial (25% FNDF). Diets with high forage concentrations may limit the effect of YC on animal performance (Williams and Newbold, 1990; Wohlt et al., 1991 Wohlt et al., , 1998 . The physical limitation to DMI caused by high FNDF in the diets (Ruiz et al., 1995) may overcome the effect of YC on DMI (Carro et al., 1992) .
The prepartum FNDF level (25% of DM) was lower than that in several other studies (Robinson and Garrett, 1999; Soder and Holden, 1999; Wohlt et al., 1998) . Minor et al. (1998) found that low FNDF (25.2% of DM) with high NFC (43.8%) resulted in higher DMI prepartum than high FNDF (46.0% of DM) with low NFC (23.5%). No metabolic disease was observed in their study, demonstrating the possibility to reduce FNDF concentration in the diet fed prepartum.
Feed Intake After Calving
The DMI during the experimental period is in Figure  1 . A quadratic effect of 17, 21, and 25% FNDF occurred in diets containing YC for intakes of DM (18.5, 21.3, and 18.7 kg/d, respectively), NE L (32.4, 38.4, and 33.1 Mcal/d, respectively), NSC (5.68, 8.14, and 6.51 kg/d, respectively), and CP (3.50, 4.13, and 3.56 kg/d, respectively) during the first 30 DIM, but no effect on NDF intake was found (Table 4) . As expected, there was a linear effect of dietary FNDF on FNDF intake. Because the previous data (Harmison et al., 1997; Sarwar et al., 1992; Slater et al., 2000; Zhu et al., 1997) were usually obtained for cows past peak lactation, comparisons to the current study are difficult to evaluate. However, the results may be explained by the adaptation process of ruminal fermentation. Dairy cows adapt to the change of dietary composition by altering microbial population and ruminal papillae development to tolerate high acid production, but complete adaptation of ruminal flora to a high starch diet requires 3 to 4 wk (Huntington et al., 1981) and the development of the ruminal papillae may take 4 to 6 wk (Dirksen et al., 1985) . In the current study, the high concentrate diets were fed for 3 wk before the projected calving date, which is less than the recommended time for ruminal papillae development. Adequate FNDF also should be provided to stimulate saliva secretion and increase buffering capacity. The difference between FNDF in the diet fed prepartum and FNDF fed after parturition should be considered as well. In the study by Minor et al. (1998) , a decrease of dietary FNDF from 25.2% prepartum to 17.4% postpartum decreased concentrations of plasma NEFA and BHBA and increased the liver glycogen:triglyceride ratio to a greater extent than a decrease of dietary FNDF from 46.0 to 20.0% of DM. The sharpness of the decline in FNDF concentration may be more important than the actual concentration of FNDF when the effective fiber in the diet is adequate. The diets fed after parturition in the study by Minor et al. (1998) contained 8% whole cottonseed. Clark and Armentano (1993) found that whole cottonseed had a similar ability to maintain milk fat percentage as alfalfa silage, but soybean hulls only had one half the effectiveness of forages (Swain and Armentano, 1994) . Therefore, 21% FNDF may have been necessary to mediate the reduction from 25% FNDF prepartum compared to 17% FNDF postpartum when soybean hulls were used as the primary NFFS in this trial.
There was no interaction of FNDF concentration and YC on DMI. The DMI during the first 30 DIM for cows fed diets with YC was numerically, but not statistically, higher (19.9 vs. 18.8 kg/d) compared with that without YC. The YC supplementation tended to increase CP intake (3.82 vs. 3.54 kg/d), probably because of the nu-merically higher DMI and the slightly higher CP percentage in the diets with YC.
After 30 DIM (Table 5) , the interaction between intakes of FNDF, NDF, and NSC and weeks of lactation were significant, primarily because cows fed the diets with 17% FNDF lagged behind in DMI until about 8 wk of lactation compared with cows fed 21% FNDF diets. These changes in DMI, in conjunction with the 17% FNDF diets being higher in NDF and lower in FNDF and NSC, resulted in the interaction of treatment with time. The diet with 25% FNDF was 5 percentage units lower in NDF and 5 percentage units higher in NSC than the diet with 17% FNDF. Without consideration of cows fed a diet with 25% FNDF after parturition, cows fed diets with 17% FNDF tended to have higher DMI as the percentage of BW (3.95 vs. 3.70%) than those fed diets with 21% FNDF. Cows fed 21% FDNF diets had higher intakes of FNDF and NSC but lower NDF intake than those fed diets with 17% FNDF. In contrast, Slater et al. (2000) reported no difference in DMI for cows at 60 DIM fed diets with 21% FNDF compared with those fed diets with 16% FNDF. Zhu et al. (1997) did not observe a difference in DMI at 56 DIM by cows fed diets with 21 and 17% FNDF. Harmison et al. (1997) reported that DMI decreased linearly as FNDF decreased from 21 to 11%, but most of Linear and quadratic effects of FNDF using treatments with 17, 21, and 25% FNDF with YC.
3 ECM = Energy-corrected milk, calculated based on the equation developed by Tyrrell and Reid (1965) . the DMI reduction was when the level of FNDF dropped from 16 to 11%. Therefore, no adverse effect after 30 DIM would be expected if the cows were fed diets with 17% FNDF and soybean hulls. Consistent with this trial, Grant (1997) suggested that cows at more than 28 DIM can be fed up to 25% soybean hulls of dietary DM as a NFFS, and 20.8% soybean hulls were used in this trial. No effect was found for feeding cows 25 versus 17% FNDF with YC during the first 30 DIM on subsequent feed intakes during 31 to 140 DIM. No effects of YC or an interaction of YC and FNDF on intakes of DM, FNDF, NDF, and NSC were observed during 31 and 140 DIM, but there tended to be an interaction of YC and FNDF concentration on CP intake. The CP intake tended to be higher for cows fed a diet with 21% FNDF and YC than without YC, but this relationship was reversed for cows fed diets with 17% FNDF. The effect of YC on DMI has been variable. Erasmus et al. (1992) and Wohlt et al. (1991) reported increased DMI with YC supplementation, but Arambel and Kent (1990) and Kamalamma et al. (1996) did not observe an effect of YC on DMI. Besides the factors of stage of lactation and basal diets fed, the viable yeast cell number in YC or amount of YC supplemented should also be considered (Kamalamma et al., 1996) . Wohlt et al. (1998) demonstrated that an additional 10 Tyrrell and Reid (1965) . 
Milk Production and Feed Efficiency
A quadratic effect of FNDF on yields of milk (35.6, 41.0, and 36.4 kg/d), 3.5% FCM (39.4, 43.8, and 39.2 kg/d), ECM (39.3, 44.0, and 39.4 kg/d) , and milk protein (1.17, 1.36, and 1.22 kg/d) was found for cows receiving YC-containing diets with 17, 21, and 25% FNDF, respectively, during the first 30 DIM (Table 4 ). The effect of dietary treatments on milk yield is in Figure 2 . Cows fed the diets with 21% FNDF plus YC had the highest peak milk production among all treatments. The increased yields of milk and milk protein can probably be explained by the higher intakes of DM and NE L by cows fed YC-containing diets with 21% FNDF than those with 17 or 25% FNDF. Consistent with the quadratic effect of FNDF on milk yield for cows fed 17, 21, and 25% FNDF diets, cows fed the 21% FNDF diet had the highest NE L output.
No effect of YC on milk production was found during the first 30 DIM, which was consistent with the report by Soder and Holden (1999) and Wohlt et al. (1998) but not with another report by Wohlt et al. (1991) . This may be because there was no effect of YC on DMI during the first 30 DIM. No interaction between dietary treatments and weeks of lactation occurred for milk yield, milk composition, and feed efficiency, but a time × treatment interaction was significant for NE L output during 31 to 140 DIM. This interaction might have occurred because of the higher output during wk 5 through 8 for cows fed 21% FNDF with YC.
Feeding diets with 17% FNDF increased milk protein percentage (3.15 vs. 3.05%) compared with 21% FNDF during 31 and 140 DIM. These results do not agree with some studies (Harmison et al., 1997; Sarwar et al., 1992; Slater et al., 2000) but were similar to those in the study by Beauchemin and Rode (1997) , who found that an 18.9% FNDF diet resulted in the highest milk yield and milk protein percentage but lowest energy efficiency among diets with 18.9, 24.5, and 39.9% FNDF. However, no NFFS were used, so NSC decreased as FNDF increased. Milk yield and milk protein percentage were increased when NFFS were used to reduce FNDF from 22.1 to 12%, but milk fat percentage decreased as FNDF decreased (Clark and Armentano, 1997) . Feeding diets with 17% FNDF compared with 25% FNDF during the first 30 DIM did not affect animal performance and feed efficiency when cows were fed the diet with 17% FNDF plus YC during 31 to 140 DIM.
The effects of YC on milk yield and milk composition were generally not significant after 30 DIM. These results agreed with studies of Soder and Holden (1999) and Wohlt et al. (1991) but not with the study of Piva et al. (1993) , who reported increased yields of milk and milk fat when cows in midlactation were fed YC in diets with 48% concentrate. Wohlt et al. (1998) showed that 20 g/d of YC tended to increase yields of milk, 3.5% FCM, and milk fat compared with diets without YC because of increased DMI and the higher digestibilities of CP and ADF. Feeding YC in our study tended to increase milk fat percentage. The interaction of FNDF concentration and YC approached significant trends (P = 0.10 to 0.14) for intakes of DM, CP, NSC, and NE L ; yields of milk, 3.5% FCM, ECM, and milk fat; milk protein percentage; and NE L output during 31 to 140 DIM. Cows fed the diet with 21% FNDF appeared to have better responses to YC supplementation than did those fed the diet with 17% FNDF. Williams and Newbold (1990) suggested that the inclusion of YC in the diet resulted in the greatest response in animals fed high-concentrate diets. In the current trial, the total dietary NFC was even higher in the diets with 21% FNDF than with 17% FNDF (42.0 vs. 37.6%) because of large amount of soybean hulls in the low forage diets.
Body Weight, Body Condition Score, and Health
There were no effects from YC, FNDF concentration, and interaction between YC and FNDF concentration on BW and BW changes of cows during the first 30 DIM and the period between 31 and 140 DIM (Tables 4 and  5 pared with cows fed 25% FNDF with YC for the first 30 DIM and 17% FNDF with YC during 31 and 140 DIM. The average BCS during 0 to 140 DIM was 2.55, 2.83, 2.79, 2.91, and 2.93 (SE = 0.10) for cows fed 17% FNDF, 17% FNDF with YC, 21% FNDF, 21% FNDF with YC, and 25% FNDF with YC for 30 DIM and 17% FNDF with YC during 31 and 140 DIM, respectively, and no effects of treatments on BCS were observed. Around parturition, the BCS decreased for all cows during the first 30 DIM, but the average decrease in BCS during this period was numerically less for cows fed diets with YC than those without YC (0.31 vs. 0.82). Robinson (1997) found that 57 g/d of YC lessened the BCS loss prepartum, but YC has been observed to have no effect on BCS after parturition (Robinson, 1997; Robinson and Garrett, 1999; Soder and Holden, 1999) .
No metabolic diseases were observed with cows receiving 21% FNDF, but four cows supplemented with YC had a left displaced abomasum and two cows without YC had ketosis when they were fed 17% FNDF. Services per conception were 1.8, 2.5, 2.3, and 1.9 and days open were 91, 137, 114, and 109 for cows fed YC, without YC, 21% FNDF, and 17% FDNF, respectively. However, conclusions from these observations are tenuous.
CONCLUSIONS
A quadratic effect for 17, 21, and 25% FNDF on intakes of DM, NE L , and CP and yields of milk and milk protein was observed when YC was in the diets during the first 30 DIM. Because there was no interaction between YC and FNDF level, diets with 21% FNDF provided higher intakes of energy and CP and, hence, supported higher yields of milk and milk protein than diets with 25 or 17% FNDF during the first 30 DIM. From 31 to 140 DIM, diets with 17% FNDF tended to result in higher DMI as the percentage of BW and resulted in higher milk protein percentage than diets with 21% FNDF. From 31 to 140 DIM, YC supplementation of diets with 21% FNDF appeared to result in higher response on yields of milk and milk fat than YC in diets with 17% FNDF.
In conclusion, the diets with 21% FNDF may be better for cows during the first 30 DIM. After peak lactation, however, 17% FNDF was sufficient to maintain DMI and milk production of cows when total NDF was more than 30% of dietary DM. Although FNDF can be used as an index of effective fiber, particle size of the forages must also be monitored. Adequate particle size of forages is very critical in diets with low FDNF. Even though NSC concentration differed when dietary FNDF concentration changed, diets in this trial were formulated to maintain the FNDF:NSC ratio at more than 0.5. It is important to reduce the NSC concentration when the concentration of FNDF is decreased, and, therefore, the effect of FNDF on animal performance should be evaluated in conjunction with dietary NSC concentration.
